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(54) SEMICONDUCTOR CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure a very small leak current at 
an input terminal without increasing the number of elements and 
terminals required to configure the circuit. 

SOLUTION: This semiconductor circuit has an internal circuit. The 
internal circuit has a 1st terminal 1 and a 2nd terminal 2 to connect a 
path consisting of a feedback resistor 3 and a vibrator 4, which are 
provided at the outside of the semiconductor circuit, to the 
semiconductor circuit and a vibrator drive circuit 10 whose input side 
connects to the 1st terminal 1, whose output side is connected to the 
2nd terminal 2 to drive the vibrator 4 and a buffer circuit (inverter 
circuit 7) whose output side is connected to the internal circuit to 
supply a signal in response to the signal to be given to the 1st terminal 
1 to the internal circuit. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st terminal and 2nd terminal for connecting the feedback resister path and vibrator 
which are prepared in the exterior of said semiconductor circuit in the semiconductor circuit which has 
an internal circuitry, The drive circuit for an input side being connected to said 1st terminal, and an 
output side being connected to said 2nd terminal, and driving said vibrator, The semiconductor circuit 
characterized by having the buffer circuit which supplies the signal which answered the signal which an 
input side is connected to said 1st terminal, and an output side is connected to an internal circuitry, and 
is given to said 1st terminal to said internal circuitry. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor circuit which prepared the 
circuit for driving the vibrator which consists of Xtal, a ceramic, etc. with respect to a semiconductor 
circuit. 
[0002] 

[Description of the Prior Art] Between the terminals and terminals which are prepared in the 
semiconductor circuit, external [ of the vibrator, such as a quartz resonator and a ceramic vibrator, ] is 
carried out, and the semiconductor integrated circuit which drives this in the oscillator circuit currently 
formed in the above-mentioned semiconductor circuit, and obtained the oscillation output of a 
predetermined frequency is known (for example, JP,64-80104,A, JP, 64-801 05,A). 

[0003] He is trying to supply the oscillation output generated in the above-mentioned oscillator circuit 
to the internal circuitry of the above-mentioned semiconductor circuit through buffer amplifier in such a 
semiconductor circuit. Fig. 2 is a circuit diagram showing the conventional example of such a 
semiconductor circuit. 

[0004] In this circuit, while short-circuiting between that I/O by feedback resistance 3, using one step 
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r * of ihverter circuit 6 as a circuit for driving a trembler, tremblers, such as a quartz resonator 4, are 

connected between the above-mentioned I/O. Moreover, the both ends of the above-mentioned quartz 
resonator 4 are grounded through Capacitors 5a and 5b. 

[0005] Thus, by short-circuiting between I/O of an inverter circuit 6 by feedback resistance 3, during 
this period considered as the condition that bias was carried out on the electrical potential difference 
near the SURESSHI hold electrical potential difference of an inverter circuit 6, and has obtained the 
oscillation output which amplified the voltage variation of the above-mentioned quartz resonator 4. 
[0006] By the way, in the case of the circuit of Fig. 2, feedback resistance 3 and a quartz resonator 4 
are connected to juxtaposition, respectively between the 1st terminal 1 and the 2nd terminal 2 which 
are prepared in the semiconductor circuit. 

[0007] And as for the above-mentioned inverter circuit 6, the output side is connected to the 2nd 
terminal 2 of the above while the input side is connected to the 1st terminal 1 of the above, moreover, 
the magnification wave of the 1st terminal 1 of the above which the input side of an inverter circuit 7 is 
connected to the 2nd terminal 2 of the above, and appears in the 2nd terminal 2 of the above — the 
above-mentioned inverter circuit 7 — reversal magnification — carrying out — abbreviation — he 
makes it the digital pulse of a perfect square wave form, and is trying to supply the internal circuitry of a 
semiconductor circuit 
[0008] 

[Problem(s) to be Solved by the Invention] The conventional semiconductor circuit of Fig. 2 is 
connected to the terminal 2 with same output side of the inverter circuit 6 which drives a quartz 
resonator 4 and input side of the inverter circuit 7 which is a buffer circuit for waveform regeneration. 
For this reason, since the input leakage current of an inverter circuit 7 could not be measured at the 
time of IC manufacture, there was a trouble that the defect at the time of manufacture was 
unremovable. 

[0009] Since the voltage level impressed to an input will be changed if input leak is the leakage current 
which a current path is formed in the touch-down direction etc. from the direction of a power source 
from an input terminal, or an input terminal of various reasons of the crystal defect of a silicon wafer, 
the HOTORISO defect at the time of IC manufacture, etc., and flows there and this current becomes 
large, it becomes impossible to make normal circuit actuation perform here. 

[0010] Therefore, before shipping IC, a leakage test must be carried out, and an initial failure article 
must be removed. In the part especially connected with an external circuit as a terminal of IC, it must 
test carefully also especially to the defect by the trouble after manufacture by the static electricity 
failure. 

[001 1] However, since the 2nd terminal 2 of the circuitry top had turned into an input/output terminal in 
the case of the conventional semiconductor circuit as described above, the minute leakage current of an 
input side was not able to be measured. For this reason, in the case of the conventional semiconductor 
circuit, it could not ****** just to a minute defect, but the danger of leading to the accident after it 
manufacturing always suited it. 

[0012] For example, if the leakage current of the input side of an inverter circuit 7 used as a 
regeneration buffer becomes large, although carried out, if a signal will be transmitted to previous logic 
from an inverter circuit 7 and leak increases further, it becomes impossible for an oscillation to take 
sufficient gain, and the phenomenon of "a halt of clock supply" which is a serious problem for the digital 
system of the oscillation itself stopping in this case will produce it. 

[0013] Moreover, in such a circuit, since it oscillated that there is no problem in any way even if there 
are some leaks in first stage, even if there was a defect, it might be overlooked. In this case, when the 
increment in leak by degradation accompanying an operating environment, such as an increment, a 
temperature rise, etc. of stress by continuous duty, progresses, accident, such as un-oscillating, will 
occur for the first time. 

[0014] In order to solve such a problem, as shown in the circuitry Fig. of Figs. 3 - 5 An analog sw: 
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is ihterposed between the output side of the trembler drive circuit 10, and the 2nd terminal 2. By 
controlling the switching action of the above-mentioned analog switch 31 by the control circuit 9 based 
on the property of the signal to which it is given by the test terminal 20 and power down signal input 
terminal 21 grade It is possible to separate the output side of the above-mentioned vibrator drive circuit 
10 from the input side of the above-mentioned oscillation output supply circuit 1 1. 
[0015] However, it is [ a problem which the element number for constituting a circuit increases ] and 
was not desirable while the layout at the time of performing IC design was troublesome, when done in 
this way. 

[0016] This invention aims at enabling it to measure the minute leakage current of an input terminal, 
without increasing an element number required constituting a circuit and the number of terminals in view 
of an above-mentioned trouble. 
[0017] 

[Means for Solving the Problem] The 1st terminal and 2nd terminal for the semiconductor circuit of this 
invention to connect the feedback resister path and vibrator which are prepared in the exterior of a 
semiconductor circuit in the semiconductor circuit which has an internal circuitry, The drive circuit for 
an input side being connected to the 1st terminal, and an output side being connected to the 2nd 
terminal, and driving vibrator, An input side is connected to the 1st terminal, an output side is connected 
to an internal circuitry, and it has the buffer circuit which supplies the signal which answered the signal 
given to the 1st terminal to an internal circuitry. 

[0018] In such this invention, since the buffer circuit which supplies a signal to an internal circuitry is 
connected to the 1st terminal, the 1st terminal can be used as an input terminal and the 2nd terminal 
can be used as an output terminal. For this reason, measurement of the input minute leakage current in 
a buffer circuit is attained. 
[0019] 

[Embodiment of the Invention] Fig. 1 is a circuitry Fig. showing the operation gestalt in the 
semiconductor circuit of this invention. The circuit of this operation gestalt is constituted like the circuit 
of Fig. 2 of the above except inverter circuit 7 prepared as an oscillation output supply circuit 1 1 so that 
clearly from Fig. 1. 

[0020] Namely, as for the inverter circuit 6 prepared as a trembler drive circuit 10, the output side is 
connected to the 2nd terminal 2 while the input side is connected to the 1st terminal 1. 
[0021] Moreover, among these 1st terminal 1 and 2nd terminal 2, feedback resistance 3 and a trembler 4 
are connected to juxtaposition, respectively, and the both ends of these parallel circuits are grounded 
through Capacitors 5a and 5b. 

[0022] Thus, in the constituted oscillator circuit, with this operation gestalt, the input side of the 
inverter circuit 7 which is a buffer circuit for waveform regeneration is connected to the 1st terminal 1, 
and the logical circuit in which the output side is prepared inside a semiconductor circuit is wired. 
[0023] That is, although the oscillator circuit of Fig. 1 carries out oscillation actuation like the circuit of 
Fig. 2, it changes the ejection point of an oscillation output, takes out an oscillation output from the 
input side of the inverter circuit 6 which is the trembler drive circuit 10, and he is trying to give it to the 
input side of an inverter circuit 7 with this operation gestalt. 

[0024] While using the 1st terminal 1 as an input terminal by doing in this way, the 2nd terminal 2 can be 

made into an output terminal, and an input/output terminal like before is lost. 

[0025] Therefore, the circuit of this operation gestalt becomes possible [ measuring input minute 

leakage current which can use the 1st terminal 1 as the terminal of an input only, and mentioned it 

above ], without preparing a special addition circuit in any way, and can offer a reliable semiconductor 

circuit now. 

[0026] 

[Effect of the Invention] As this invention was mentioned above, when both the input side of the drive 
circuit for driving tremblers, such as Xtal and a ceramic, and the input side of a buffer circuit made it 



the' configuration connected to the 1st terminal, a predetermined electrical potential difference is given 
to the 1st terminal, and the minute leakage current which flows between the 1st terminal, a power 
source, or touch-down through a buffer circuit by measuring the current which flows for the 1st terminal 
can be measured. 

[0027] Thereby, although minute leak has occurred conventionally, since normal oscillation actuation is 
carried out in first stage, removal of a defective device which was not able to carry out detection 
removal can be enabled, and accident in use [ by the above-mentioned defective device ] can be 
prevented. 

[0028] Therefore, it can use for the field as which high dependability is required like fields, such as an 
automobile and an aircraft, and an effective semiconductor circuit can be offered especially. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuitry Fig. showing the operation gestalt of a semiconductor circuit. 
[Drawing 2] It is the circuitry Fig. showing an example of the conventional semiconductor circuit. 
[Drawing 3] It is the circuitry Fig. (the 1) showing an example of the technique which makes a leakage 
test possible. 

[Drawing 4] It is the circuitry Fig. (the 2) showing an example of the technique which makes a leakage 
test possible. 

[Drawing 5] It is the circuitry Fig. (the 3) showing an example of the technique which makes a leakage 
test possible. 
[Description of Notations] 

I 1st Terminal 2 2nd Terminal 

3 Feedback Resistance 4 Vibrator 

6 Seven Inverter circuit 10 Vibrator drive circuit 

I I Oscillation Output Supply Circuit 
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